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An Account of fome Experiments made at 
federal Meetings of the Royal Society 
by the Ingenious Fred. Slare M . 2)„ 
Fellow of the Royal Society, and one 
of the College of Phyfitians, with 
fome /hort applications of them /o phyfl- 
cal matters . 


Experiment I. 


A Parallel betwixt Lightning and a Phofphorus, 

i. 1N order to the keeping my foltd Phojphorus from con- 

* fuming,! ufually plac’d it at the bottom of a Glafs of 
Water : having feveral of thefe Glafles difpofed upon a 
Table in view whilft 1 lay upon my Bed, I could obferve 
feveral fiajhes of Liglit that fucceffively paft through the 
Water y and made fuch bright* * and vigorous Corufcations in 
the Air, as would furprize and affrighten one not ufed to 
the Phenomenon. This fiery Meteor paffes fo-nettling, 
contra&ed through the incumbent Watery but expands, ic- 
felfmuch as Lon as it gets above it. If you would make 
thefe Experiments to advantage, the Glafs ought, to be 
deep and Cylindrical and not above Three-quarters fill’d 
with water. If 
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Tf we compare thefe appearances with Lightning, we 
may oblerve that LightningyV/ hich comes at lntervalls pafles 
uninterrupted the moft condenfed' Clouds, and isnotex- 
tinguifhed or obftru&ed by the greateft Storms or Ca- 
tarra£b of water, but like the Beams of the Sun or any o- 
ther fire freely paflesthrough dials and water. 

2. This Pbofpborns in the mentioned fkueonly emitts 
thefe Flajhes o (Light in warm weather, a certain temper 
of the Air being necefTary to produce t\\e effect, for in the 
Winter or cold weather I never obferved it. 

The warm feafon of the Summer is moft productive of 
of Lightning. 

3. The mention’d Flap ok Light is not apt to kindle or 
burn any combuftible matter, as I found by holding my 
finger in it unmolefted, but not trufting to that, 1 held 
in the flame, Paper,Flax, and fuch Materials as are apt to 
take fire, which it did no more than when we projected 
the Light- of the "Moon by a ConcaveGlafs, upon the like 
bodies. 

Such an inoffenfive Flame that of Lightning is generally 

obferved to be. But 

4. the matter of the Phojphorns , whilfl in a more con¬ 
denfed body, will eafily be accented by the warmth of the 
Air, or by the immediate Beams of the Sun> and then will 
burn very furioufly with fuch a penetrating fire as will not 
eafily be extinguilhed. 

Thus Lightning , when condenfed or contrafted, and 
wrapt up in a Vehicle of Air , fo that it does not fo eafily 
diffufe it felf through the yielding dither i will then fet 
Are to Houfes, "Trees, &c, and do great mifehief. 

5. Our matter whilft burning ads the part of CorroFve, 
and when it goes out it rtfolvs into a Menjiruiwi that 
diffolves Gold, Irony and other Metals. 

Thus Lightning melts down, Gold, Irony Lead, and o*- 
ther Metals. 

Thefe Experiments were concluded moft Naturally to 

illuftrate 



( 291; 

iliuftrate and refemble the Phenomena of Lightning, fart 
exceeding either thofe made with Nitre , Gun-powder or 
Aurumfulminans . As to fome other properties of this fhi" 
ning and burning Preparation fee the Philofophical Col¬ 
lections. 


Experiment II. 

"DY mixing Two Liquors actually cold to produce fuch 
jIparplinjf and fiery bodies, as are not only vifibie in 
the dar fi.but^t noon rfayinthe enlightned Air. 

This Experiment was not a littlefurprizing, which was 
thus made. We took betwixt Ten and Twenty Grains of 
the JohdPhofphor us and caufed it to melt in as much water as 
would juft cover it* which was about a Dram: after it 
was actually cold we poured it into two Ounces of Oyl of 
Vitriol which being well fhiken together did firft heat, 
and then throw up fuch fiery Balls, which like fo many 
Stars will adhere to the fides of the Glafs and continue 
to burn for fome time to the great pleafure of the spectator. 

Experiment III. 

T> Y the addition of an Oyl to the foregoing mixture to 
produce a flame. 

This is done only by pouring a fmall quantity ofOy/of 
Turpentine 3 without fhaking the Veffel, the mixture takes 
fire and burns very furioufly. This Experiment ought 
to be made in an open Veffel where the Air has a free ac- 
Cefs. This fucceeded with Oyl of Petroleum, and de La- 
teribus : but S’allet-oyl and fpirit of Wine would not be made 
to flame. 

The Ingredients that compofe this burning mixture 
are apart cold to the touch, andfome ofthem intheiro 
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peralions, thus Water and Oyl of Vitriol are cooling in their 
Nature , hut thefe in Conjunction caufe a great heat, which 
Toon excite the agile Particles of our Fbofphorus to an actu¬ 
al fire, and this Meeting with an inflamable Ingredient 
fuch as Oyl of Turpentine, or the like 5 does produce as 
confiderable aflameas boiling Gyles as wont to do. 

Thefe Experiments would have been lefs confiderable 
or furprizing, had that of Bornchim been certain:'mention’d 
b y Bart Minus in the slcla Hafnicnfia) and quoted by an. 
Ingenious Fellow of the Royal Society as credible. The 
Title of the Experiment being, to make two Liquors kindle 
one another tho apart th.yare actually cold. 

Tho I knew it would fail of the defired event by feve- 
ral unfuccesful Tryals I had made, yet I was the willinger 
to make the Experiment before fomany impartial Judges* 
becaui’e this fptcious Experiments^ been impofed not on¬ 
ly on fome that were prefen r, but alfo on the faith of many, 
of the German Nation, w'ho fometimes quoted it to ferve 
their Hypothecs. This made it neceflary to bring it to a. 
final Determination, 


Experiment IIII, 

T>Eing a Refutation otBorric hint's Experiment that pre- 
^ tends to Accenfion. 

We took according to direction four Ounces of frein 
drawn Spirit of Venus Turpentine to fix Ounces of j 4 quafor» 
Us newly drawn and very Prong. 

We miyed them together in a Glafsbody* and accor¬ 
dingly placed the Veflel in the Sun Beams, (whichI fore¬ 
told fome of the By- ftanders would deceive uslafter half an 
hpurs Patience the Liquors began to ferment very furioufiy, 
infomuch that a very great Smoak was railed by this means 
which was ordered to kept down by a Cork that ftopt the 
theVeilek This condenfed red Fume reprefented flame 
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by reafon of the Beams of the Sun that were permitted 
to llune upon it .• but [ was allured that this was a great 
Fallacy , and that the Experimenr contradi&ed the Proverb, 

'There is no Smoapycithout fome Fire. I was willing to give 
the Experiment any advantage, which made me comply 
with that Circumftance of doing it where the Beams of che 
Sun were admitted: but this very Circumftance giving 
ground to the miftake, I deGred leave to make the Ex¬ 
periment in a dark Room where welhould better difcern 
any real productions of Light: being allured that the a£bi- 
on of the Liquors would as certainly fucceed in the darken'd 
Room as in a light One. The Experiment was repeated, 
and the a&ion of the Liquors was no lcfs vigorous than 
in the former Experiment. Moreover Flax, being lookt 
•upon as a very combuftible matter, wasfufpended in the 
Fume: bur in fhort, the obfervers of this Experiment , 
which were many and very Inquifitwe, could not aifcover 
the leaft fpark of fire or glimpte of Light, fo that the llax 
remain’d untouch’d, and the fermenting Liquors gave no 
light, fire , os flame: only take this Caution i keep your 
Candles at* diftance, for the Fume will foon take fire at 
any a&ual flame andfet the Liquors a burning,and fo it may 
impofe upon the Carclefs. 

Experiment V . 

T> Eing a New Experiment with Ebullition and incale 
^ fcence. 

Amongft thofe various mixtures , wherein great Heats 
and Effervencies with much Ebullition were produced, 
none were fo confiderable as this, which was alio Ihewn 
at the fame Meeting. 

Upon an Ounce of Spirit of Nitre , if you pour two or 
three Drams gradually of the higheft redified Spirit of 
Wine, the Heat and Ebullition will be incredibiy great. 

Q.q * And 
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And whereas in the former Experiment you muft wait a 
good time for your Effervescence, here tis performed in an 
I nfVant fothat I.had morereafbn to expert 1 from the migh¬ 
ty adion of thefe Liquors upon each other*a produ&ion of 
actual fire or flame, than from Borrichimhis Experiment. 
Polfibly feme may be ready to imitate this Experiment 
which may fail them, unlels they obferve fomelittle Di¬ 
rections. Errors of this kind* have made fome people 
believe they areimpofed upon when there is no fuch thing. 
Common Spirit of Nitre, fuch as was firft diffill’d into 
water* and afterwards depblegm'd (ox diftill’dfo as to have 
all the water feparatedj this will fail your expeditions * 
it muft be the fed Spirit of Nitre * and a very high recti¬ 
fied Spirit of Wine. In the nexr place, you muff firft pour 
into your Glafs the Spirit of Nitre, which is the heavier 
Liquor , and then, the spirit of Wine after, for if you invert 
the order you will have no Ebullition, which will not a 
little puzzle the reafon of Ehilofopbers. 

In this Experiment (efpecially if the Ingredients are made 
very high,) the Spirit of Nitre does as it were a£l the part 
of a Coal of fire : as fire exhales and drives up water that is 
thrown upon it,, fodoes this Spirit of Nitre very furiouflv 
throw up a great quantity of the Vinous fpirit, in fomuen 
that it presently perfumes a Room with the fmell.-but to be 
more exa& in this Observation , we mix’d equal parts toge¬ 
ther in a Retort, and rhen cemented a Receiver of good di- 
menfions*and fo we condens’d that Vapor which rifes from 
this mixture and' obtained much of our Spirit of Wine a- 
gain. 

Koth thefe Experiments may ferve as Arguments again ft 
the notion of Acidum and Alkali, fince mighty Conflicts may 
be excited by bodies of differing Textures where thefe two 
Erinciples are notconfpicuous. We-have here indeed very 
ftrong Acids, but in the other never were any Alkalis fuP* 
peCted whether uolatile or fixt. Nor can I think that-that 
latent Alkali imagined to be in the fpirit of Nitre does pro¬ 
duce 



{ 295 ) 

dirce this great condid:, for Iqueftion whether there be¬ 
any fuch thing ; ifitbean Alkali, it has quite loft its 
property, that tis not wrought upon by fo ftrongan Acid 
in whofe boiom it lyes. Hood may as well remain incom- 
buftible in a great Fire^as fuch an Alkali under the power 
of fo great an Acid. But this is only a hint. 

There are various Liquors whofe mixtures are apt to pro¬ 
duce greater orlefler effervefcenfcies>heats.>andinflammati¬ 
ons, fo that particularly the great Incalefcence and burnings 
in Feavers are eafily accounted for, and made obvious by 
occurring Experiments . There feenis more difficulty to 
account for fbme cold difaffeclions of the Bloods and other 
Juices of the body. For HyftericalPerfons will complain 
of a great Chilnefs or Fro ft in the Bloody during that Faro, 
yfin , fuch as a good fire and warm Cordials will not eafily 
conquer. Inthefe Perfons xhtPufeis always very tardy, 
f differing from what I have cbferved in Agues where in 
the Cold Fit it has been very quick J This may be better 
explicated by a fblution of sal Armoniadf than of Nitre 
in water. 


Experiment VI. 

Cold produced without Ebullition, giving dome 
^ account of Hyfterical Paroxyfms. 

In about a Pint of water we di flblved a Quarter of a 
Pound of Sal Armoniack, which was found to be fo very 
cold to the Touch that we needed 00 We at he? Glafs to coir- 
vince us of the effeFt. 

In this Experiment we have no Ebullition or Swelling of 
the Liquors, but rather a condensation, which mayalfo 
happen in the Hyfterical frigid Paroxyfm, for in cafe the 
humours fwell’d they would require more fpace, which 
perhaps is not to be allow’d, but muft then be comperr- 
faced by the acceleration of th t'Fulfa which would then 

be 
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be obliged to tranfruit the extended humours in a fliorter 
time, but this is not our cafe here, but referrs to the next. 

I here choofe to explain the affections of the blood by the 
fohitton of Sal Armoniacf that ('as we Lid ) in our Expert * 
ment) affedled the Blood of rhofe Perfons that long touched 
it, with a fenfible and ti cub: efcm degree of co/d- For 
the Mafs of Blood may be very apt to degenerate intofuch 
Concretions as do much reiemble Sal Armomachy and this 
will feem more probable if we confider that humane ando- 
tber blood naturally abounds with Vrinous Salts , and do 
preternaturally degenerate into Acrimonious and Pungent 
Juices , which may be much promoted by a too liberal ufe 
of high feafon’d or[alted Meat, and four Liquors. For 
this we find by Experience that fucli an acidic Spirit of Salt 
mixing with,an Vrinous, will be converted into Sal Anno~ 
mackj{ which has now loft much of its Volatile Nature,) 
This we may plainly difeern by its Jhootino into a Figure* 
thatrefembles Feathers , which is proper to Sal ArmoniacJ 
That the blood does abound with various (orrs of Salt ’tjs 
not to be doubted, and that it has fucli a Salt as fomecall 
Salfutn , which is Sea-fait, I lately exhibited at the Epyal 
Society, and laftly that Sal Armoniacf has its principal de- 
pendance on great quantities of Volatile Salt (fuchasthe 
blood is ftored with) and on this mention’d Salt , ’tis very 
well known. So that having prefuppofed fuch Concretions 
as thefe to have their exiffence in the blood, wemuftcon* 
fider how they come toadb That there may be fome 
antecedent and other Concomitant Caufes of Hyfencal rati¬ 
ons, I do not deny } I only or principally confider the 
caufe of thecojd affections. 

•ris very probable that the Glands do fuffer great ob. 
flrutlions, which are antecedent to this Paroxyfm : I am the 
rather inclined to this opinion, by reafon of fo great a 
Tbirfl our Patients are apt to complain of before and in 
the Fit : by which objlruftions the ufual Secretions of the 
Lyrnpha are hindred as well from watering the th t Mouth 
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as the Oefophagus an 3 Stomach, which causes Tbirjt. Mo;e- 
over the lefs quan ity of Lympha is evacua ted the uf'ual way, 
the more is abforbed by the Veins , which does fo. dilute 
thofe Salts in the Mafs ofblood as brings them to a Fluor or 
fuch isolation as is neceflary to give the cold Effecl. Thus Sal 
Armoniac\yt ill mix with fome Liquors and not with others , 
fcarce at all with Spirit of Wine, and not To well with Wine 
as Water, and the more limpid the Water is, the better and 
fooner it diffolves , and to this Menflruum does especially 
impart this cold Operation. Which not unreafonable con* 
je&ure of an extraordinary effufion of Lympha into the 
Mafs ofBlood at fuch a time, is farther confirm’d by that 
great quantity of Vnne thofe Persons are apt to make: 
which has made fome fear a Diabetes that have not been 
well verfed in fuch Cafes : for the Vrine here will look, 
very pale and limpid. And this may be further proved 
that when the Cuticular elands are hinder’d from doing 
their tranfpiring office* particularly by any cold ambient 
Fluid which happens to them that go into water, that then 
they are obliged to throw ofFgreater quantities of Vrine, 
which has been ©bferved by me to be very pale and injipid , 
after a fecond or third Evacuation . But I muff not be too 
tedious. 


Experiment VIE 

Cold paoduced by a very great Ebullition wherein 
the cold and hot Fits of an Ague are refembled by a 
mixture of Liquors. 

If we ufe in this Experiment any Acid , whether of Vin¬ 
egar, Verjuice, Wood Sorrel, Oranges, Limmons, or per¬ 
haps yet milder ones, by cafhng intothelejatcw a vola¬ 
tile Salt of Human Blood, I always obferved a notable E- 
bullition would enfue, which I never could find would 
heat as fuch boiling Liquors are apt to do 'and one would 
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expert they fhould ) but on the contrary afFedted a 
good Weather Clafs fo as to make the Liquor defcend,which 
was a manifeft token of Cold. There I found that the 
higher the Acid was, the greater the Ebullition and the 
Cold would be, which is very remarkable. For this very 
Reafon I made ule of very ftrong Vinegar , dephlegm’d by 
freeing (which way is taught by the Honourable Mr. 
Boyle, to whofe great favors and manudu&ion I muft a- 
fcribe whatever fervice I (hall be able to do Experimental 
Philofophy ) by this mixture we came much neater ihzfreez¬ 
ing Point. But fince it proves trcublefom to prepare this 
Vinegar , and becaufe it can be done only at certain times* I 
have mod commonly made the Experiment with Spirit of 
Venus , or Verdigreafe , which is the higheft Vinegar in the 
world: with this the Cold will be moft fenfible to the 
Touch, and moft confpicuous on the Weather Glafs. For 
by this mixture I have in Summer made a Weather Glafs to 
defcend below the Temperament of cold Fountain wa¬ 
ter, fix Inches at leaft, which brought it fo near the freez¬ 
ing mark that it fcarce wanted half an Inch. But at the 
fame time the Liquor fwells and takes up more room than 
before, and will not be contained mjhallorv Vefiels. In 
this Experiment we have fome things very rare, that a 
great and violent motion of two dijfenting Liquors, fhould 
be fo far from producing Heat as to produce a notable de¬ 
gree of Cold) and that too with a confiderable expanfion of 
their parts. Here we might inftance in an appofite and as un¬ 
expected an Experiment , where an effeCt contrary to our 
common obfervation happens, and that is thus, ifyou mix 
with Oy/ol Vitriols quantity of water, a great heat will fol¬ 
low without an Expantion of thefe Liquors, whereas heatd o*s 
conftantly produce it in Wine, Water ,and tnoft fluid and fb- 
lid bodies; for here it rather fhrinks and condenfes, as you 
may fee by making the Experiment in a Glafs with along 
Neck, and Petting your mark^ as foon as you make your 
mixture. Both thefe Inftances may a little pustfle the Car- 
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tefian Hypothecs to account for, tho lam far from think¬ 
ing they are able todeftroy them. Eut to proceed with 
our Experiment} after 1 had fufficiendy fatisfied the wor¬ 
thy Spectators, that the produced degree of Cold was very 
confiderable, I then poured in fome few drops of another 
Liquor, that foon alter’d the temper of our Cold mixture and 
in two or three Minutes brought it to a warmth beyond 
that of the Ambient Air , tho it was a very warm Sun-fhi- 
ning day, in July. 

To apply the Experiment. In the Cold Fit of an Ague 
wehave often a ftrong and quick Pulfe, which arguesan 
Ebullition (tho I dare not call it an Effervefcence') and 
quick motion of the Blood, and the pains of the head and 
other parts maybe due, to too great diftrefs orextenfion 
of the VelTels, which depends on the expanfion of the 
boyling humours. In this artificial tho cold mixture we 
obferve, a mighty commotion and high Ebullition and 
expanfion cf the Liquor .In the Blood ana other Juices of the 
body we constantly difcover great quantities of volatile 
Salts, and fometimes either from an infected Air, or bad 
dyet, and from feveral other caufes, fowr Juices may be de¬ 
rived to the blood, which may ad upon thefe volatile Salts, 
the blood fe much abounds with, as to give a notable fenfe 
of cold. It is no new thing for us to meet with Patients, 
that have thrown upon their Stomacps and Bowels (which 
arc the great Emunclories of the Blood) very four Liquors, 
filch as when they happen to fall upon the Teeth will cor¬ 
rode thofe hard parts. Thus in our Experiment i \%plain that 
a forrcign acid meeting with a volatile Salt drawn from the 
blood, does produce a cold effect ; and fincewe know no 
Liquors but a mixture of this kind that gives us fuch a cold 
Phenomenon, it feems not unreafonable to believe that the 
cold Fit of an Ague may be due to fuch a mixture. 

As to the Incalefcence made in our mixture, I fhoold 
have told you that it was done by the bare addition of 
fome drops c {Oil of Sulphur per Campanam f being a Liquor 
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that owes its Origins to the fire , I fappofe it to have bor¬ 
rowed that Color fine thence, which made it re- 

prefent the hot Fit: for this I obferved that notwithftand- 
ing theadfion of the Commixture, it grew more thick and 
flimy fhan twas at ftrft, and that the addition of the men¬ 
tion’d Oilpt-Spirit of Brimftone made it more clear and fluid. 
Thus the agile Spirits of the humane body, which tho they 
cannot be thought to be a&ual fire , yet are fuppofed to be 
fomewhat .Analogous to it, being in more abnndance pour¬ 
ed into the turbid Mafs of Blood# do by their warmth and 
adfion firft attenuate thofegrofs Coaguhms, and then ma- 
nifcftly fubdue# and reduce many of thofe indifpofed Par¬ 
ticles to a good Texture , and expel thofe that are difagree- 
able by sweat and Vrme or both ways* which is a good 
Trogmfiic\pf a cure oft hat Parox/fim. 

1 {hall only add this Objedhon made# vi\. Thatthtre 
are no fiuch Acids of fa high a degree of Acidity fbund in the 
human body as roe make our Experiments with. 

I may anfwer that there is no need alfo of fo great a de¬ 
gree of Cold to put our blood mtoan Ague, a fmali decli¬ 
nation from itsufual Temperature , being fuflkient to make 
us very f. alible. 


Poflfcript 
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Poftfcripc. 

I fhall here only hint by way of Pofifcript an ingenious 
Proportion of a very worthy Perfon of the' Society- t t® 
try whether the Cortex Peruvianas would not prevent 
this Artificial Ague our Liquors produced: which We 
brought to Tryal» tho the fuccefs did not anfwer. For 
we made a ftronglnfufion of our Barkjin common Vinegar 
and then injededa quantity of the mention’d volatile salt, 
a confiderable Commotion of the Liquor infued with a de¬ 
gree of Cold y but was not altogether fo fierce as formerly, 
moreover it abated much of rifmg to the heigth of the 
former Experiments when Opium was mixt with the men¬ 
tion’d Cortex : tho in this cafe the Acidity was far from be¬ 
ing quite mortified. As to the Cortex I do not intend 
in this Experiment to explain its Nature, which was only 
made to iatisfy that fagacious Gentlemans Curiofity : for 
I never thought that febrifuge did a£t thepart of an Alkali 
in performing the Cure. But if lean make it appear that 
thereare other Medicines that do pertain or belong to the 
families of Alkaly's, which are effectual in the cure of Agues* 
this may ferve to prove, that they do it by deftroying fome 
morbid Acidities in the humours or Vifcera* and fo prevent 
the ufual Commotions fuch difagreeable Liquids are apt to 
make upon their Conventions. This is manifeft that Coral 
and Crabs eys and other Teftaceons bodies number’d a- 
mongft the fixe Alcaly’s and not only thefe but thofe real 
fixt Salts, as Sal Abfinthij , Cardui benediCli &c. as well as the 
volatile Salts in general, do highly corred and change 
Acid humours where they can meet them, and not only fo 
but do hinder Liquors that are apt to four and corrupt 
from degenerating: fthus Milk and Blood it felf may be 
preferved much longer 5 the firft from growing four,the laft 
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from fermenting and putrifying by a quantity of volatile 
Salt or Spirit mixt with them :) which is in like manner 
granted robe trus, that many Agues have been cured by 
Medicines of this Nature* Sal /ibjinthij as well as volatile 
Salts are ufed as the principal Ingredients in common Fe¬ 
brifuges. For a farther profecution of this Experiment » 
we diffol ved as much Chalky as ftrong Vinegar was able to 
do* and then having (trained it through a filter, we pour¬ 
ed it upon a quantity of the highly rectified Spirit of Blood\ 
but found neither Ebullition, or any fenfation of cold or heat 
to follow*. 


The 


